The poset structure of the regular exceptional graphs by Barbedo, Inês et al.
26th Conference of the European Chapter 
on Combinatorial Optimization 
Conservatoire National des Arts et Métiers 
Paris, France 
May 30 - June 1, 2013 
le cnam D~NE PSL* R ES EA R C H 
UNIV ERS I TE PAR I S U N IV E RSITY 
LAMSADE F(YJ "'ii . UMR CNRS 7243 
-;-,,~,,---,.-
G u r o b I EURO j[.~d_ Optimization lhe Asso(iatlon of Europelln Operational Resear{h Societre~ 
COMMITTEES 
ORGANIZING COMMITTEE 
Cédric Bentz, CNAM 
Denis Cornaz, Université Paris-Dauphine 
Nassim Dehouche, Université Paris-Dauphine 
Katerina Kinta, Université Paris-Dauphine 
Ridha Mahjoub, U niversité Paris-Dauphine 
Vangelis Paschos, Université Paris-Dauphine 
Christophe Picouleau, CNAM, (Co-Chair) 
Bernard Ries, Université Paris-Dauphine, (Co-Chair) 
Olivier Rouyer, Université Paris-Dauphine 
PROGRAM COMMITTEE 
Cédric Bentz, CNAM 
J acek Blazewicz, Poznan U niversity of Technology 
Denis Cornaz, Université Paris-Dauphine 
Van-Dat Cung, Université de Grenoble 
Alain Hertz, Ecole Polytechnique de Montréal 
Ridha Mahjoub, Université Paris-Dauphine 
Silvano Martello, University of Bologna 
Vangelis Paschos, Université Paris-Dauphine 
Christophe Picouleau, CNAM, (Co-Chair) 
Bernard Ries, Université Paris-Dauphine, (Co-Chair) 
Paolo Toth, University of Bologna 
-Saturday J une 1 
9.00 - 10.00 
A. Marchetti-Spaecamela 
10.00 - 10.30 
Plenary talk (Amphithéâtre J.-B. Say (Y)) (chair: V . P aschos) 
Combinatorial Optimisation Problems in Real Time Scheduling 
Coffee break 
Morning session 1: 10.30 - 11.50 
Applications of CO 5 (AmphithétJtre J.-E. Say (Y)) (ehair: E. Mohr) 
Elmar Swarat 
Günter Sehmidt 
Esther Mohr 
Mahsa Elahipanah 
A bieriteria optimization approaeh to toU enforeement 
Competi tive Analysis of Bi-direetional Non-preemptive Conversion 
Market Clearing Mechanisms - How to alloeate bids and asks eflicientIy? 
Shift seheduling and aetivity assignment with employee preferenee satisfae-
tion 
Graph Theory 3 (Roam 35.3.35) (ehair: F. Bonomo) 
Raksmey Phan 
Flavia Bonomo 
Inês Barbedo 
Viet Hung Nguyen 
Vertex Cover by Clique Partition 
On dominat ion-type problems in graphs with bounded proper-thinness 
The poset structure of the regular exeeptional graphs 
K6nig's edge-eolouring theorem for ali graphs 
Metaheuristics 3 (Roam 35.3.28) (ehair: M. Novozhylova) 
Maryna Novozhylova 
Filipe Alvelos 
Andrew J. Parkes 
11.50 - 12.00 
Heuristie Method For Irregular Plaeement Problem ln Anisotropie Area 
SearehCol algorithms to the generalized assignment problem 
Hyper-heuristies: Batehed mode and other Direetions 
Break 
Morning session 2: 12.00 - 13.00 
Applications of CO 6 (Amphithélltre J.-E. Say (Y)) (ehair: V.-D. Cung) 
Fatme Makssoud 
Thibaut Lefebvre 
Van-Dat Cung 
A new formulation for the assembly line re-balaneing problem 
Network eoding with simple are failures 
Balaneed partitioning for sehool eanteen meat supply 
Mathematical Programming 2 (Roam 35.3.28) (ehair: D. Porumbel) 
Abdelouahab Zaghrouti Integral Simplex Using Decomposition for the Set Partitioning Problem 
23 
The poset structure of the regular exceptional graphs 
Inês Barbedo, Domingos M. Cardoso, Paula Rama 
An exceptional graph is a connected graph with least eigenvalue greater t han or equal to -2 which is 
not a generalized line graph. ln [3] it is shown that the set of regular exceptional graphs is partitioned 
in three layers. A (I<, T)-regular set is a subset of the vertices of a graph, inducing a I<-regular subgraph 
such t hat every vertex not in the subset has T neighbors in it [2] . ln [1] a new recursive construction of 
regular exceptional graphs is proposed, where each exceptional regular graph is constructed by a (0,2)-
regular set extension. These extensions induce a partial order on the set on the exceptional graphs in 
each layer. Based on this construction, an algorithm to produce the regular exceptional graphs of the first 
and second layer is introduced and the corresponding poset is presented, using its Hasse diagram. The 
process of extending a graph is reduced to the construction of the incidence matrix of a combinatorial 
1-design, considering several rules to prevent the production of isomorphic graphs. A generalization of 
this recursive procedure to the construction of families of regular graphs, ",here each regular graph is 
obtained by a (I<, T)-regular extension defined by a I<-regular graph H such that V(H) is a (I<, T)-regular 
set of the extended regular graph, is introduced. Finally, some results on the multiplicity of the eigenvalue 
I< - T are presented. 
[1 ] D.M. Cardoso, D. Cvetkovic, Graphs with least eigenvalues - 2 attaining a convex quadratic upper 
bound for the stability number, Buli. Acad. Serbe Sei. Arts, Cl. Sei . Math. Natur., Sei. Math . 
CXXXIII(31), pp. 41-55, 2006. 
[2 ] D. M. Cardoso, P. Rama, Spectral results on regular graphs with (k, T)-regular sets , Discrete 
Mathematics 307, pp. 1306-1316, 2007. 
[3 ] D. Cvetkovié, P. Rowlinson, S. Simié, Spectral Generalizations of line graphs: on graphs with least 
eigenvalue - 2, Cambridge University Press, Cambridge, 2004. 
101 
